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equal temperature, the extent of kinetic energy, or the number and mass of the projectiles which are in a condition to impinge upon the piston has been vastly increased by the vaporization. A water-molecule engaged in work-performance is like a battleship firing one gun at a time. The steam-molecule is like the same ship firing a broadside. The intensity of projectile-energy (not the "intensity of fire," as artillerists use the term) is the same for one gun as for twenty of the same calibre. For the broadside the muzzle-velocity is no greater, but the effectiveness of fire—the "heft" of the blow against the enemy—is far greater. The oft-heard but mistaken argument that steam-heat is inefficient for work-performance because of the latent heat in the exhaust is exactly parallel to the possible objection to broadsides as a waste of ammunition. If the enemy be present in form fit to absorb a broadside, it is vastly more efficient to employ broadsides than a dribble of single fire. The work is done promptly, powerfully and efficiently. And in building our steam-engines there is no difficulty in making the pistons fit to stand the broadsides. The powerful steady pressure of the latent heat of the steam is a vastly more useful laborer, taking the run of all conditions, than is the highly intense, but evanescent, pressure of the gas-engine cycle. The mere fact that latent heat costs something, as do broadsides, has little to do with the case. Many of our large gas-engine builders are to-day modifying their gas-producer accessories in their power-houses so that their engines may have more entropy to work with; though to tell them that this was what they are unconsciously doing, or that entropy were worthy of any engineer's serious study, would probably fill them with astonishment and disdain.*
*Not only is it not true that latent heat is inimical to efficiency of work-performance, but it is true that no other form of heat is equally efficient. Thus, using water and steam as the illustrative working-substance, Fig. B shows the Rankine cycle of the ordinary steam-engine, using saturated steam, including the heating of the feed-water in the boiler. The heating of the feed-water is shown by the isomorphic curve AB, the vaporization of the hot water by the isothermal BC, the work-performance in the engine-cylinder by the isentropic CD, and the condensation in the condenser by the isothermal DA. The total area ABCDA measures the heat converted into work. Of this, that derived from the sensible heat of the water is the triangular area ABE; that derived from the patent heat of the steam is the rectangle BCDE. From this it is obvious that, for equal ranges of temperature and entropy, the efficiency of sensible or isomorphic heat for work-performance is less than half that of latent heat